The results showed a negative-feedback mechanism that involved the conversion of glycine into ALA. According to Karibian & London (1965) , in agreement with Burnham & Lascelles (1963) , it was likely that the feedback control of haem synthesis was at the level of ALA synthase. They did not exclude the possibility that it might involve the transformation of a-amino-,-oxoadipic acid into ALA:
Sueeinvl-CoA 4-glveine-ALA synthase -_ rx .ollw--pyridoxal phosphate oc-amino-,B-oxoadipic acid -Co'ALA We now report the results of experiments on the effect of haem, haemoglobin and other haemoproteins on crude and purified ALA dehydratase of human erythrocytes. Our results point to another mechanism of feedback control by haem on porphyrin synthesis at the level of ALA dehydratase. Some kinetic characteristics of this inhibition are also described. 
EXPERIMENTAL

Methode
The ALA-dehydratase activity was estimated by the formation of porphobilinogen, which was estimated by the colour developed at 555m u with p-dimethylaminobenzaldehyde in acid solution after 10min. (Treibs & Herrman, 1955) . One unit of enzyme is defined as that quantity causing a change in Es55 of 0.1 unit after 30 min. incubation in a mixture made up as described in Table and Figure  legends. Proteins were determined by the method of Lowry, Rosebrough, Farr & Randall (1951) .
Purification of the enzyme by mean8 of amnonium 8ulphate fractionation
In the purification process described below all centrifugations were carried out for 15min. at 15000g for the purpose of discarding or collecting precipitates, all sediments containing enzymic activity were dissolved in water (since eysteine, GSH, mercaptoetbanol and other thiol compounds did not stabilize the enzyme better than water) and all procedures were carried out at 20.
The specific activity and results for each step of the purification are shown in Second ammonium 8ulphate fractionation. The first fraction was brought successively to 45% and then 55% saturation with solid (NH4)2S04 at pH7. After 10min. in each case the two precipitates were collected separately by centrifugation as before, dissolved in water and combined (second fraction, lOOml.).
Third ammonium sulphate fractionation. The second fraction was brought to 30% saturation with solid (NH4)2S04 at pH7 and the precipitate discarded. The supernatant was brought successively to 40%, 45% and 50% saturation with solid (NH4)2SO4 at pH7. After lOmin. in each case the three precipitates were collected separately by centrifugation, dissolved in water and combined (third fraction, 83ml.).
Fourth ammonium sulphate fractionation. The third fraction was brought to 30% saturation with solid (NH4)2SO4 at pH7 and the precipitate was discarded. The supernatant was brought successively to 40%, 45% and 50% saturation with solid (NH4)2S04 at pH7. After 10min. in each case the three precipitates were collected separately by centrifugation as before, dissolved in water and combined (fourth fraction, 21 ml.).
As shown in Table 1 , this procedure gives a purification of about 1200-fold and 47% yield.
RESULTS
In preliminary experiments we observed an inhibition by crude haemolysate on humanerythrocyte ALA dehydratase purified 1200-fold. This fact, together with an increase in the total enzymic activity during the process of purification, could be attributed to an inhibition by the haemoglobin removed during purification. ALA-dehydratase activity in the presence of haemoglobin and other haemoproteins, such as cytochrome c and catalase, was studied.
Only haemoglobin inhibits the enzyme (by 30%) at a concentration of 0-01 ,umole of haem/ml.; even at a concentration of 0-ILmole of haem/ml. inhibition by haemoglobin is incomplete (80%), as shown in Table 2 . The action of haem on ALA-dehydratase activity was studied with the crude and purified enzyme. Fig. 1 shows that haem strongly inhibits both enzyme preparations. The inhibition was greater with the purified enzyme than with the crude enzyme. This may be due to small quantities of haem present in the crude enzyme. However, it is notable that inhibition by haem at 50 lmM decreased the enzymic activity by 50% in purified preparations and by 40% in crude preparations.
These experiments were carried out in parallel with and without cysteine. Cysteine may be involved in activating the enzyme, as suggested by experiments with lead acetate and EDTA (Calissano, Cartasegna & Matteini, 1966; Bonsignore, Calissano & Cartasegna, 1965a,b,c) . This thiol compound, however, increased inhibition by haem, whereas it reversed the inhibition caused by lead acetate to about 60% of the original activity. It would appear that there are two mechanisms of inhibition, lead acetate acting on the SH groups of the enzyme, but haem acting on another active site of the enzyme.
To ascertain whether inhibition by haem could be removed, at least partially, with high concentrations of substrate, we determined the Km of the enzyme with and without haem at 1O0uM. Fig. 2 shows the inhibition to be competitive and the K5 is 3-5 x 10-4M. The Km for the purified enzyme is 8-3 x 1O-5M, whereas the Km for the enzyme with haem is 3-2 x 10-4M; this value is equal to the value of the crude enzyme where the presence of free haem or haem bound to haemoglobin may exert an action similar to that of haem on the purified enzyme.
The results of these preliminary experiments demonstrate a negative-feedback inhibition by haem on human-erythrocyte ALA dehydratase. In addition, haem bound to globin, but not haem bound to other proteins, can cause an inhibition of ALA dehydratase that is about one-tenth as effective as inhibition by haem itself. These experiments further emphasize the control of haem on the metabolism of haemoglobin; in fact haem inhibits at least two enzymic reactions involved in its biosynthesis: ALA synthase and ALA dehydratase. On the other hand, it stimulates the formation of globin (Bruns & London, 1965) .
